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Interactive creation of the documents developed during interdisciplinary collaboration requires merging of the disciplines' conceptualizations, either in the (separate)minds of the collaborators or supported by the collaborative editing system. This position paper is in the "Social aspects of collaborative editing" category, addressing an approach to developing an automatable semantic basis for blending discipline conceptualizations.
Interdisciplinary collaboration has becoming an important way of approaching hard scientific and engineering problems in recent years. Each discipline has its own language, knowledge base, models, and culture. The productive interaction of the participants requires that these facets of each domain be communicated among, understood by all participants, and merged or blended to support the thinking of the new community. In participating in and supporting a number of interdisciplinary research projects we have developed a conceptual structuring and merging process. This process is based on analysis of the "natural" graphical and verbal explanations of each discipline's conceptualizations, at a number of levels, and their mapping onto comon metaphorical underpinnings. These techniques have been applied to disciplines as diverse as comunication networking, spatial reasoning, genomics, and digital libraries, and are being used in planning a multidisciplinary ecology information analysis system effort.
Multiple disciplines interacting create language, knowledge and culture "clashes" at the boundaries between the disciplines and in the automation concepts used in computer systems that support collaboration. These clashes occur in a number of ways: differing subject matter in different domains, thinking at a number of levels, thinking in different modes, thinking using different models or metaphors, thinking at different scales, thinking within different paradigms, and thinking from a number of points of view.
In developing a semantic base for multidiscipline collaboration support, we make use of an architectural framework, analysis of the conceptual basis for natural graphics, and metaphor based cognitive science techniques. Architecturally, we delineate a number of levels at which thinking and communication takes place within disciplines. Within these levels, we elicit and analyse natural graphical and verbal explanations of each discipline. From the analysis we can create a multi-level blending of the conceptualizations of the disciplines, based on generalizations of the concepts in each domain and their common metaphorical underpinnings, .
The first aspect, the architectural framework for interdisciplinary collaboration formalizes the idea of "thinking at a number of levels", and thinking in different ways or modes. It structures the analysis of the concept of a discipline, its knowledge base, the language of, and communication within the field, and the intellectual culture of its practitioners and researchers. It makes use of four levels of thinking: domain, system concept, design, and implementation.
To address the second aspect, analysis of the verbal and graphical explanations, we characterize a discipline by:
− a language, which includes a specialization of natural language for the discipline; − a way of interacting visually and conceptually in terms of "natural graphical depictions" of fundamental models and concepts; − a fundamental knowledge/thought base; − the discipline's culture in terms of the natural thought and activity patterns for the discipline;
− and the models and metaphors used within and by the discipline.
Every discipline has a language in which the researchers and practitioners communicate. It has a way of communicating and working out thoughts in terms of graphical depictions natural to that field. These depictions have a character, which we call "natural", which are intuitively used by researchers and practitioners, depicting models of concepts or objects which can be reasoned about in a straightforward manner, illuminating the concept, along with ramifications of it, like structure and function, and whose relationship to the real objects is obvious. Every discipline has a fundamental knowledge base and a collection of thought patterns natural to it. Finally, Reasoning and activity, esp. collaboration, takes place within the culture of the field.
Natural depictions, and their natural models, seem to relate to a "happy medium" amount of abstraction along the real/visual-conceptual axis. Abstractions along this axis go from real, or realistic, pictures or simulated pictures of objects fundamental to understanding the field through very abstract formal diagrams and notations, describing patterns useful for advanced and automated reasoning about concepts in the field. In this interpretation, natural graphic depictions illuminate concepts, by not being too abstract from the real objects, and thus having a direct and obvious mapping to the objects, their parts and their properties. From the opposite perspective, they provide abstract representations of those parts and properties which are important for providing direct insight. From a covnitive science point of view, natural depictions can be mapped, via natural isomorphisms, onto a small number of fundamental metaphors, like collections, sequences and paths. This both explains the "happy medium" characterization and provides a basis for automation.
The third aspect, the creation of a merged or blended conceptual basis for the collaborating disciplines, is based on the dual processes of creating generalizations of the disciplines' conceptualizations and of identifying the common metaphorical underpinnings for those conceptualizations. The generalizations are, most often, found by fitting the conceptual models into general, domain independent, ontologies, while the underlying metaphores are found by analyzing the descriptions of the domain's conceptual models for clues to metaphores which underly their semantics.
